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(54) STAINLESS STEEL FOR SOLID HIGH POLYMER TYPE FUEL BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To impart excellent corrosion resistance by preparing stainless 
steel contg. specified ratios of Cr, Mo and Ni, and the balance essential Fe. 
SOLUTION: Stainless steel contg., by weight <30%, desirably <23% Cr and contg., at need, one 
or more kinds of <10%, preferably >7% Mo and <25%, desirably <20% Ni is prepd. Moreover, in the 
case pure hydrogen is used as fuel gas, the inequality of 10-0.3 X ([Cr^]+3 X [Mo%]+0.05 X [Ni%]) 
<5([ ] denotes the weight % of each element) is satisfied, and, in the case fuel gas is composed 
of reformed gas of alcohols, the inequality of 10-0.3 x ([Cr%]+3 X [Mo%]+0.05 x [Ni%])<4 is 
satisfied. In this way, the stainless steel optimum as the material for a separator of a solid high 
polymer type fuel battery is obtd. at a low cost. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Stainless steel for polymer electrolyte fuel cells characterized by containing less than 
[ Cr:30% ] so that it may be set to 1 0-0.3x([Cr%]+3x [Mo%] +0.05x [nickel%]) <=5, and the 
remainder mainly consisting of Fe by weight %. 

[Claim 2] Stainless steel for polymer electrolyte fuel cells characterized by containing less than 
[ Cr:30% ] so that it may be set to 1 0-0.3x([Cr%]+3x [Mo%] +0.05x [nickel%]) <=4, and the 
remainder mainly consisting of Fe by weight %. 

[Claim 3] Stainless steel for polymer electrolyte fuel cells according to claim 1 or 2 
characterized by containing further one or more sorts less than [ Mo: 10% ] and not more than 
nickel:25% by weight %. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is concerned with the polymer electrolyte fuel cell used for the 
automobile which makes power a direct driving source, a small-scale generation-of-electrical- 
energy system, etc. 
[0002] 

[Description of the Prior Art] In recent years, development of an automotive fuel cell is beginning 
to progress quickly ignited by a development success of solid-state polymeric materials. In the 
conventional alkaline fuel cells, a phosphoric acid mold fuel cell, a fused carbonate fuel cell, a 
solid oxide fuel cell, etc., it is the fuel cell which is characterized by using the organic substance 
film of a hydrogen ion selection transparency mold as an electrolyte unlike a polymer electrolyte 
fuel cell, and is the system which takes out power by controlling a reaction with the oxygen in air 
electrochemically using the hydrogen gas obtained by reforming of alcohols besides pure 
hydrogen to a fuel. 

[0003] Since it fully functions, the electrolyte is being fixed in the film, even if thin and a solid- 
state poly membrane will function as an electrolyte if the dew-point in a cell is controlled, it does 
not need to use media with a fluidity, such as a water-solution system electrolyte and a fused 
salt system electrolyte, and has the description that the cell itself can be simplified and designed 
in a compact. 

[0004] Conventionally, invention of the stainless steel for fuel cells which works in the melting 
carbonate environment where the high corrosion resistance currently indicated in JP,4- 
247852A JP,4-358044,A, JP,7-188870,A, JP,8-1 65546,A, JP,8-225892,A, and JP,8-31 1620,A is 
required as stainless steel for fuel cells, and the solid oxide fuel cell ingredient which works again 
at the elevated temperature of hundreds of times indicated by JP,6-2641 93,A, JP,6-293941,A, 
and JP,9-67672,A has been made. 

[0005] However, the ingredient of a carbon system is used by that it is possible for corrosion 
resistance and endurance to make it demonstrate enough under that temperature is not so high 
or its environment as a component of the polymer electrolyte fuel cell which generally works on 
the other hand in the temperature field to about (based on the boiling point of cooling media to 
be used, such as water) 150 degrees C etc., and application of this type of stainless steel is not 
fully considered. 

[0006] It is raised that the magnitude of that cost becomes high or a cell becomes large as a 
trouble which uses carbon as a component of a polymer electrolyte fuel cell, and the present 
condition is that all have been the serious failures of polymer electrolyte fuel cell spread. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention examines stainless steel in view of the 
above present condition as alternate material of the carbon material which fills the needs of 
miniaturization of a polymer electrolyte fuel cell, or low-costHzing, and sets ****** which offers 
the low cost component system which bears an operating environment as the purpose. 
[0008] 

[Means for Solving the Problem] The place which this invention persons make it complete this 
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invention very much to find out the condition for the ability of the need and sufficient engine 
performance to be demonstrated as a charge of polymer electrolyte fuel cell material 
wholeheartedly as a result of examination when alloying elements, such as Cr, Mo, and nickel, are 
made to contain on what kind of conditions, and is made into the summary is as follows. 
[0009] (1) Stainless steel for polymer electrolyte fuel cells characterized by containing less than 
[ Cr:30% ] so that it may be set to 1 0-0.3x([Cr%]+3x [Mo%] +0.05x [nickel%]) <=5, and the 
remainder mainly consisting of Fe by weight %. 

(2) Stainless steel for polymer electrolyte fuel cells characterized by containing less than 
[ Cr:30% ] so that it may be set to 1 0-0.3x([Cr%]+3x [Mo%] +0.05x [nickel%]) <=4, and the 
remainder mainly consisting of Fe by weight %. 

(3) Stainless steel for polymer electrolyte fuel cells according to claim 1 or 2 characterized by 
containing further one or more sorts less than [ Mo:10% ] and not more than nickel:25% by weight 
%. 

[0010] 

[Embodiment of the Invention] Power is generated by taking out an electron from oxidation 
reaction of the hydrogen which a polymer electrolyte fuel cell sandwiches the solid-state poly 
membrane which carries out the selection transparency of the hydrogen ion with the catalyst 
electrode which consists of a particle of carbon or noble metals, and happens on each electrode, 
and the reduction reaction of oxygen. These electrons are collected by the current collector 
constituted with nonwoven fabrics made from a conductor, such as a carbon fiber, and are 
connected to a conductive separator. A single eel with such basic structure is accumulated on a 
serial, and it considers as the cell made to generate the electromotive force needed as a whole. 
[001 1] The function separated so that the hydrogen which is reactant gas besides above- 
mentioned electric conductivity or hydrogen mixing gas, and gas, such as air containing oxygen, 
may not be mixed as separator ability, and the structural function to separate and circulate a 
cooling medium and reactant gas although cooling media, such as water, flow the interior of cell 
structure again if needed are required. Although the carbon material had so far been used for 
members for polymer electrolyte fuel cells, such as a separator, mainly, since it could not do not 
much thinly, cost not only starts the manufacture which requires grooving processing etc., but it 
had become the serious failure of low-cost-izing of the whole fuel cell, and miniaturization. Then, 
artificers hit on an idea of making a carbon material substitute for stainless steel, and solving 
this problem, and examined it per the combination of required sufficient addition component 
which bears the operating environment of a polymer electrolyte fuel cell as one of the technical 
problems important in that case, or addition. 

[001 2] the reactant gas which the reactant gas used as the fuel which passes the inside of a 
solid-state macromolecuie fuel cell is alcohol, such as hydrogen, a methanol, etc. containing the 
impurity of pure hydrogen some, cracked gas (representation presentation: 25% carbon dioxide 
gas, 75% hydrogen, dozens of ppm carbon monoxide) of a hydrocarbon, etc., and controls another 
side combustion — oxygen content gas — generally it is the air in atmospheric air. In order for a 
solid-state poly membrane to function as an electrolyte, a certain amount of moisture is 
required, and these gas is controlled at about 80 degrees C of dew-points. Operation 
temperature has common about 90 degrees C. 

[0013] In such a system, although a fuel cell repeats operation and a halt, it cannot be 
overemphasized that it is the most important point that the separator itself does not corrode 
first of all. When using especially cracked gas, such as a methanol The environment where a 
separator is put since the carbon dioxide gas in it being absorbed by the dew condensation water 
in a fuel cell etc., and serving as an acidic solution and the solid-state poly membrane itself are 
acid solid electrolytes It becomes an acid water-solution environment in the temperature 
requirement from ordinary temperature to the boiling point (usually about at most 150 degrees 
C) of cooling media, such as water, and possibility of falling to about two depending on a service 
condition as pH is also pointed out. Since the metal ion by which elution is carried out from the 
corrosion section may have great effect on the cell engine performance by polluting a solid-state 
poly membrane and checking a hydrogen selection transparency function even if it is the 
corrosion of a minute amount once it begins to be corroded, even if corrosion is the thing of 
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extent to which elution of the minute amount ion is carried out, it poses a problem. 
[0014] the element comparatively contribute to the corrosion resistance in an acid low- 
temperature environment which require artificers constituted the fuel cell by make a carbon fiber 
nonwoven fabric into a current collector , after expect that they be mainly Cr , Mo , and nickel , 
make the stainless steel component to which the addition and combination be changed as an 
experiment as sheet steel , actually process they as a separator and make a commercial solid- 
state poly membrane apply and dry the carbon detailed grain paste of platinum content . as fuel 
gas — a hydrogen pole side — pure hydrogen or simulation methanolysis gas (25%C02 — ) 
Simulation air gas (20%O2 and 80%N2) is supplied for H2 to an oxygen pole side with atmospheric 
pressure 75%. The whole cell was held in the elevated-temperature chamber so that it might 
become 90 degrees C, and the durable dependability verification test (durable generation-of^- 
electrical-energy trial) of the fuel cell engine performance by measuring aging of a short-circuit 
current which flows outside towards a negative electrode from a positive electrode was 
performed. 

[0015] In addition, the size of the polar zone used for this trial was 100mmx100mm, and by 
cutting, the separator hollowed the slot to the various stainless steel plates of 4mm of board 
thickness, and created the gas passageway to them. When it had passed since test initiation on 
the 100th, the external current was measured, and it considered as the scale of durable 
reliability evaluation by evaluating the ratio to an early generating current. Here, when this ratio 
exceeded 0.9, it was judged that it was usable. Monograph affairs, such as size of a cell, reactant 
gas, and service temperature, are enough considered so that it may become practical, and since 
they are trials on the severe conditions of continuation energization, they can fully sort out 
usable stainless steel practical for 2400 hours (100 days). 

[0016] As a result of the 2400-hour continuation energization aftercurrent / initial current ratio 
arranging the component about what was 0.9 or more as a result of the above-mentioned 
durable generation-of-electrical-energy trial, after containing Mo and nickel preferably, having 
used Cr as indispensable The numeric value computed in 10-0.3x ([Cr%]+3x [Mo%] +0.05x 
[nickel%]) ([ ] expresses weight % of each element) found out that it was an effective index. When 
using pure hydrogen as fuel gas as a result of examination of artificers with [ the numeric value 
computed by the above-mentioned formula ] five [ or less ], sufficient property is shown, and 
further, even when using the reformed gas of alcohols as fuel gas with [ the numeric value 
computed by the above-mentioned formula ] four [ or less ], sufficient property is shown. That 
is, in the environmental condition to which the separator of a polymer electrolyte fuel cell is put, 
the point which showed clearly that the minimum community about the content of Cr, Mo, and 
nickel which are a basic element in connection with the anticorrosion manifestation of stainless 
steel can express by the above-mentioned formula is the greatest point of this invention. 
Therefore, with this index, the stainless steel which has sufficient engine performance required 
for a polymer electrolyte fuel cell can be specified, addition of an unnecessary or excessive 
element is avoided, and offer of a low cost ingredient is attained. In addition, although examined 
in the environmental condition to which a separator is put as above-mentioned, since these 
environments are the severest conditions, application is fully possible to the termination plate to 
be used, other configuration members made from stainless steel, for example, laminating trailer. 
[0017] In this invention, in the environment which makes pure hydrogen fuel gas In 10-0.3x([Cr%] 
+3x [Mo%] +0.05x [nickel%]) <=5 and the environment which makes the reformed gas of alcohols 
fuel gas Although it is important to fill 1 0-0.3x([Cr%]+3x [Mo%] +0.05x [nickel%]) <=4 and details, 
such as a role of each element, are not necessarily clear, each alloying element is explained 
below. 

[0018] CKs) are main elements with which this invention forms a passive state in the target 
corrosive environment, and gives corrosion resistance, and are effective of independent addition. 
Since effectiveness is saturated even if it adds exceeding 30% although the lower limit of addition 
demonstrates the effectiveness by making it follow the conditions of the above-mentioned 
formula, 30% is made into an upper limit, but from the position of fully lowering cost, it adjusts so 
that the above-mentioned formula may be filled in 23% or less of range. 

[0019] As for Mo, it is desirable to add, since this invention is considered to demonstrate the 
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effectiveness which controls especially localized corrosion in the target corrosive environment. 
Although the lower limit of addition demonstrates the effectiveness by making it follow the 
conditions of the above-mentioned formula, even if it adds exceeding 10%, since effectiveness is 
saturated, it makes 10% an upper limit. From the position of fully lowering cost, it adjusts on 7% 
or less, especially a pure-water prime ring boundary so that the above-mentioned formula may 
be filled in 3% or less of range. 

[0020] As for nickel, it is desirable to add, since it is thought that the effectiveness of raising the 
corrosion resistance of steel materials further when this invention makes an austenite phase 
increasing in the target corrosive environment is demonstrated. Although the lower limit of 
addition demonstrates the effectiveness by making it follow the conditions of the above- 
mentioned formula, even if it adds exceeding 25%, since effectiveness is saturated, it makes 25% 
an upper limit. From the position of fully lowering cost, it adjusts on 20% or less, especially a 
pure-water prime ring boundary so that the above-mentioned formula may be filled in 15% or less 
of range. 

[0021] In addition, although it is not related to the convention by the above-mentioned formula, 
less than [ Cu:2.5% ] which has effectiveness in corrosion resistance, if not accompanied by the 
increase of extreme cost, you may add suitably, and it does not deviate from the range of this 
invention. Moreover, in the range investigated by current [ of artificers ], since the effect of the 
manufacture approach to the corrosion resistance in the target environment does not have this 
invention, if not accompanied by the extreme manufacture defect, what was manufactured by 
what kind of conventional approach may be used. 
[0022] 

[Example] As an example, an example of the durable generation-of^electrical-energy test result 
on above-mentioned the 100th is shown, and this invention is explained further in full detail. 
Details, such as a test condition, are as above-mentioned having given explanation. As a result 
of presenting a trial with the stainless steel containing the component mentioned to Table 1, it is 
in a pure hydrogen system environment, 10-0.3x([Cr%]+3x [Mo%] +0.05x [nickel%]) <=5 in a 
methanol reformed gas system environment 10-0.3x([Cr%]+3x [Mo%] +0.05x [nickel%]) <=4 — at 
the stainless steel material which satisfies relational expression, the trial results which the fall of 
the generating current of 100 days after with time comes out only, there is, and were shown by 
the trial aftercurrent / initial current ratio or more by 0.9 That in which functioning enough as 
charges of polymer electrolyte fuel cell material, such as a separator in each gas system 
environment, separates from it conversely being less than 0.9, as half tone dot meshing showed, 
and not having sufficient function was checked. 
[0023] 
[Table 1] 
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[0024] 

[Effect of the Invention] The component range optimal as ingredients, such as a separator of the 
polymer electrolyte fuel cell by which promising ** is carried out as the electric organ for 
automobiles or a portable mold electric organ, was pinpointed, and offer of a miniaturizable 
stainless steel ingredient was attained by low cost compared with old carbon. Therefore, it can 
be said that the value on the industry of this invention is very high. 
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TECHNICAL FIELD 

[Field of the Invention] It is concerned with the polymer electrolyte fuel cell used for the 
automobile which makes power a direct driving source, a small-scale generation-of-electrical- 
energy system, etc. 
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PRIOR ART 



[Description of the Prior Art] In recent years, development of an automotive fuel cell is beginning 
to progress quickly ignited by a development success of solid-state polymeric materials. In the 
conventional alkaline fuel cells, a phosphoric acid mold fuel cell, a fused carbonate fuel cell, a 
solid oxide fuel cell, etc., it is the fuel cell which is characterized by using the organic substance 
film of a hydrogen ion selection transparency mold as an electrolyte unlike a polymer electrolyte 
fuel cell, and is the system which takes out power by controlling a reaction with the oxygen in air 
electrochemically using the hydrogen gas obtained by reforming of alcohols besides pure 
hydrogen to a fuel. 

[0003] Since it fully functions, the electrolyte is being fixed in the film, even if thin and a solid- 
state poly membrane will function as an electrolyte if the dew-point in a cell is controlled, it does 
not need to use media with a fluidity, such as a water-solution system electrolyte and a fused 
salt system electrolyte, and has the description that the cell itself can be simplified and designed 
in a compact. 

[0004] Conventionally, invention of the stainless steel for fuel cells which works in the melting 
carbonate environment where the high corrosion resistance currently indicated in JP,4- 
247852 A JP,4-358044,A, JP,7-188870,A, JP,8-165546,A, JP,8~225892,A, and JP.8-31 1620.A is 
required as stainless steel for fuel cells, and the solid oxide fuel cell ingredient which works again 
at the elevated temperature of hundreds of times indicated by JP,6-264193,A, JP,6-293941,A, 
and JP,9-67672,A has been made. 

[0005] However, the ingredient of a carbon system is used by that it is possible for corrosion 
resistance and endurance to make it demonstrate enough under that temperature is not so high 
or its environment as a component of the polymer electrolyte fuel cell which generally works on 
the other hand in the temperature field to about (based on the boiling point of cooling media to 
be used, such as water) 1 50 degrees C etc., and application of this type of stainless steel is not 
fully considered. 

[0006] It is raised that the magnitude of that cost becomes high or a cell becomes large as a 
trouble which uses carbon as a component of a polymer electrolyte fuel cell, and the present 
condition is that all have been the serious failures of polymer electrolyte fuel cell spread. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The component range optimal as ingredients, such as a separator of the 
polymer electrolyte fuel cell by which promising ** is carried out as the electric organ for 
automobiles or a portable mold electric organ, was pinpointed, and offer of a miniaturizable 
stainless steel ingredient was attained by low cost compared with old carbon. Therefore, it can 
be said that the value on the industry of this invention is very high. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] This invention examines stainless steel in view of the 
above present condition as alternate material of the carbon material which fills the needs of 
miniaturization of a polymer electrolyte fuel cell, or low-cost-izing, and sets ****** which offers 
the low cost component system which bears an operating environment as the purpose. 
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MEANS 



[Means for Solving the Problem] The place which this invention persons make it complete this 
invention very much to find out the condition for the ability of the need and sufficient engine 
performance to be demonstrated as a charge of polymer electrolyte fuel cell material 
wholeheartedly as a result of examination when alloying elements, such as Cr, Mo, and nickel, are 
made to contain on what kind of conditions, and is made into the summary is as follows. 
[0009] (1) Stainless steel for polymer electrolyte fuel cells characterized by containing less than 
[ Cr:30% ] so that it may be set to 10-0.3x([Cr%]+3x [Mo%] +0.05x [nickel%]) <=5, and the 
remainder mainly consisting of Fe by weight %. 

(2) Stainless steel for polymer electrolyte fuel cells characterized by containing less than 
[ Cr:30% ] so that it may be set to 1Q-0.3x([Cr%]+3x [Mo%] +0.05x [nickel%]) <-4, and the 
remainder mainly consisting of Fe by weight %. 

(3) Stainless steel for polymer electrolyte fuel cells according to claim 1 or 2 characterized by 
containing further one or more sorts less than [ Mo:10% ] and not more than nickel:25% by weight 
%. 

[0010] 

[Embodiment of the Invention] Power is generated by taking out an electron from oxidation 
reaction of the hydrogen which a polymer electrolyte fuel cell sandwiches the solid-state poly 
membrane which carries out the selection transparency of the hydrogen ion with the catalyst 
electrode which consists of a particle of carbon or noble metals, and happens on each electrode, 
and the reduction reaction of oxygen. These electrons are collected by the current collector 
constituted with nonwoven fabrics made from a conductor, such as a carbon fiber, and are 
connected to a conductive separator. A single eel with such basic structure is accumulated on a 
serial, and it considers as the cell made to generate the electromotive force needed as a whole. 
[0011] The function separated so that the hydrogen which is reactant gas besides above- 
mentioned electric conductivity or hydrogen mixing gas, and gas, such as air containing oxygen, 
may not be mixed as separator ability, and the structural function to separate and circulate a 
cooling medium and reactant gas although cooling media, such as water, flow the interior of cell 
structure again if needed are required. Although the carbon material had so far been used for 
members for polymer electrolyte fuel cells, such as a separator, mainly, since it could not do not 
much thinly, cost not only starts the manufacture which requires grooving processing etc., but it 
had become the serious failure of low-cost-izing of the whole fuel cell, and miniaturization. Then, 
artificers hit on an idea of making a carbon material substitute for stainless steel, and solving 
this problem, and examined it per the combination of required sufficient addition component 
which bears the operating environment of a polymer electrolyte fuel cell as one of the technical 
problems important in that case, or addition. 

[0012] the reactant gas which the reactant gas used as the fuel which passes the inside of a 
solid-state macromolecule fuel cell is alcohol, such as hydrogen, a methanol, etc. containing the 
impurity of pure hydrogen some, cracked gas (representation presentation: 25% carbon dioxide 
gas, 75% hydrogen, dozens of ppm carbon monoxide) of a hydrocarbon, etc., and controls another 
side combustion — oxygen content gas — generally it is the air in atmospheric air. In order for a 
solid-state poly membrane to function as an electrolyte, a certain amount of moisture is 
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required, and these gas is controlled at about 80 degrees C of dew-points. Operation 
temperature has common about 90 degrees C. 

[0013] In such a system, although a fuel cell repeats operation and a halt, it cannot be 
overemphasized that it is the most important point that the separator itself does not corrode 
first of all. When especially cracked gas, such as a methanol, is used, The environment where a 
separator is put since the carbon dioxide gas in it being absorbed by the dew condensation water 
in a fuel cell etc., and serving as an acidic solution and the solid-state poly membrane itself are 
acid solid electrolytes turns into an acid water-solution environment in the temperature 
requirement from ordinary temperature to the boiling point (usually about at most 150 degrees 
C) of cooling media, such as water, and possibility of falling to about two depending on a service 
condition as pH is also pointed out. Since the metal ion by which elution is carried out from the 
corrosion section may have great effect on the cell engine performance by polluting a solid-state 
poly membrane and checking a hydrogen selection transparency function even if it is the 
corrosion of a minute amount once it begins to be corroded, even if corrosion is the thing of 
extent to which elution of the minute amount ion is carried out, it poses a problem. 
[0014] the element comparatively contribute to the corrosion resistance in an acid low- 
temperature environment which require artificers constituted the fuel cell by make a carbon fiber 
nonwoven fabric into a current collector , after expect that they be mainly Cr , Mo , and nickel , 
make the stainless steel component to which the addition and combination be changed as an 
experiment as sheet steel , actually process they as a separator and make a commercial solid- 
state poly membrane apply and dry the carbon detailed grain paste of platinum content . as fuel 
gas, simulation air gas (20%O2 and 80%N2) is supplied for pure hydrogen or simulation 
methanolysis gas (25%C02 and 75%H2) to an oxygen pole side with atmospheric pressure at a 
hydrogen pole side, and it becomes 90 degrees C about the whole cell — as It held in the 
elevated-temperature chamber and the durable dependability verification test (durable 
generation-of-electrical-energy trial) of the fuel cell engine performance by measuring aging of a 
short-circuit current which flows outside towards a negative electrode from a positive electrode 
was performed. 

[0015] In addition, the size of the polar zone used for this trial was 100mmx100mm, and by 
cutting, the separator hollowed the slot to the various stainless steel plates of 4mm of board 
thickness, and created the gas passageway to them. When it had passed since test initiation on 
the 100th, the external current was measured, and it considered as the scale of durable 
reliability evaluation by evaluating the ratio to an early generating current. Here, when this ratio 
exceeded 0.9, it was judged that it was usable. Monograph affairs, such as size of a cell, reactant 
gas, and service temperature, are enough considered so that it may become practical, and since 
they are trials on the severe conditions of continuation energization, they can fully sort out 
usable stainless steel practical for 2400 hours (100 days). 

[0016] Cr is made indispensable as a result of the 2400-hour continuation energization 
aftercurrent / initial current ratio arranging the component about what was 0.9 or more as a 
result of the above-mentioned durable generation-of-electrical-energy trial, After containing Mo 
and nickel preferably, the numeric value computed in 10-0.3x ([Cr%]+3x [Mo%] +0.05x [nickel%]) 
([ ] expresses weight % of each element) found out that it was an effective index. When using 
pure hydrogen as fuel gas as a result of examination of artificers with [ the numeric value 
computed by the above-mentioned formula ] five [ or less ], sufficient property is shown, and 
further, even when using the reformed gas of alcohols as fuel gas with [ the numeric value 
computed by the above-mentioned formula ] four [ or less ], sufficient property is shown. That 
is, in the environmental condition to which the separator of a polymer electrolyte fuel cell is put, 
the point which showed clearly that the minimum community about the content of Cr, Mo, and 
nickel which are a basic element in connection with the anticorrosion manifestation of stainless 
steel can express by the above-mentioned formula is the greatest point of this invention. 
Therefore, with this index, the stainless steel which has sufficient engine performance required 
for a polymer electrolyte fuel cell can be specified, addition of an unnecessary or excessive 
element is avoided, and offer of a low cost ingredient is attained. In addition, although examined 
in the environmental condition to which a separator is put as above-mentioned, since these 
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environments are the severest conditions, application is fully possible to the termination plate to 
be used, other configuration members made from stainless steel, for example, laminating trailer. 
[0017] In the environment which makes pure hydrogen fuel gas in this invention Although it is 
important to fill 1 0-0.3x([Cr%]+3x [Mo%] +0.05x [nickel%]) <=4 in 1 0-0.3x([Cr%]+3x [Mo%] +0.05x 
[nickel%]) <=5 and the environment which makes the reformed gas of alcohols fuel gas and 
details, such as a role of each element, are not necessarily clear, each alloying element is 
explained below. 

[0018] CKs) are main elements with which this invention forms a passive state in the target 
corrosive environment, and gives corrosion resistance, and are effective of independent addition. 
Since effectiveness is saturated even if it adds exceeding 30% although the lower limit of addition 
demonstrates the effectiveness by making it follow the conditions of the above-mentioned 
formula, 30% is made into an upper limit, but from the position of fully lowering cost, it adjusts so 
that the above-mentioned formula may be filled in 23% or less of range. 

[0019] As for Mo, it is desirable to add, since this invention is considered to demonstrate the 
effectiveness which controls especially localized corrosion in the target corrosive environment. 
Although the lower limit of addition demonstrates the effectiveness by making it follow the 
conditions of the above-mentioned formula, even if it adds exceeding 10%, since effectiveness is 
saturated, it makes 10% an upper limit. From the position of fully lowering cost, it adjusts on 7% 
or less, especially a pure-water prime ring boundary so that the above-mentioned formula may 
be filled in 3% or less of range. 

[0020] As for nickel, it is desirable to add, since it is thought that the effectiveness of raising the 
corrosion resistance of steel materials further when this invention makes an austenite phase 
increasing in the target corrosive environment is demonstrated. Although the lower limit of 
addition demonstrates the effectiveness by making it follow the conditions of the above- 
mentioned formula, even if it adds exceeding 25%, since effectiveness is saturated, it makes 25% 
an upper limit. From the position of fully lowering cost, it adjusts on 20% or less, especially a 
pure-water prime ring boundary so that the above-mentioned formula may be filled in 15% or less 
of range. 

[0021] In addition, although it is not related to the convention by the above-mentioned formula, 
less than [ Cu:2.5% ] which has effectiveness in corrosion resistance, if not accompanied by the 
increase of extreme cost, you may add suitably, and it does not deviate from the range of this 
invention. Moreover, in the range investigated by current [ of artificers ], since the effect of the 
manufacture approach to the corrosion resistance in the target environment does not have this 
invention, if not accompanied by the extreme manufacture defect, what was manufactured by 
what kind of conventional approach may be used. 
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[Example] As an example, an example of the durable generation-of^electrical-energy test result 
on above-mentioned the 100th is shown, and this invention is explained further in full detail. 
Details, such as a test condition, are as above-mentioned having given explanation. As a result 
of presenting a trial with the stainless steel containing the component mentioned to Table 1, it is 
in a pure hydrogen system environment, 10~0.3x([Cr%]+3x [Mo%] +0.05x [nickel%]) <=5 in a 
methanol reformed gas system environment 10-0.3x([Cr%]+3x [Mo%] +0.05x [nickel%]) <=4 — at 
the stainless steel material which satisfies relational expression, the trial results which the fall of 
the generating current of 100 days after with time comes out only, there is, and were shown by 
the trial aftercurrent / initial current ratio or more by 0.9 That in which functioning enough as 
charges of polymer electrolyte fuel cell material, such as a separator in each gas system 
environment, separates from it conversely being less than 0.9, as half tone dot meshing showed, 
and not having sufficient function was checked. 



EXAMPLE 



[0023] 
[Table 1] 
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